BIOCHEMICAL SOCIETY TRANSACTIONS and enzyme-ATP-ATP. The three nucleotide complexes formed suggests that there is a second nucleotide-binding site which can bind either ADP or ATP. It follows therefore that two mixed nucleotide complexes, enzyme-ADP-ATP and enzyme-ATP-ADP, should be considered if there is independent binding. This possibility merits further study. Furthermore, no account has been taken of the magnesium-chelation state of the We have followed changes in tocopherols and related compounds in Xanthium strumarium L. under both inducing and non-inducing photoperiods, in order to identify any changes which might be correlated with the flowering response. The flowering physiology of this plant has been extensively studied (Evans, 1969) , and exposure of vegetative plants to a single inductive photoperiod (corresponding to a night length greater than 8.5h) is sufficient to cause flowering. Plants maintained under a photoperiod allowing less than 8.5 h darkness remain vegetative.
Where the flowering behaviour of a plant is under photoperiodic control, floral initiation involves reception in the leaves of the stimulus of changing night length, followed ultimately by the conversion of the apex from the vegetative into the reproductive state. The biochemical sequences involved are still unknown.
Certain reports in the literature suggests that vitamin E (tocopherols) may be involved in this process. Sironval & El Tannir-Lomba (1%0) found that a-tocopherol (5,7,8-trimethyltocol) could elicit flowering in strawberries, growing under vegetative conditions. y-Tocopherol(7,8-dimethyltocol) has been reported to accumulate in the leaves immediately before flower formation (Michniewicz & Kamienska, 1969). In our own laboratory Hughes (1971) obtained strong evidence linking tocopherols and related compounds with the process of flower-bud formation in four varieties of Pisum sativum.
We have followed changes in tocopherols and related compounds in Xanthium strumarium L. under both inducing and non-inducing photoperiods, in order to identify any changes which might be correlated with the flowering response. The flowering physiology of this plant has been extensively studied (Evans, 1969) , and exposure of vegetative plants to a single inductive photoperiod (corresponding to a night length greater than 8.5h) is sufficient to cause flowering. Plants maintained under a photoperiod allowing less than 8.5 h darkness remain vegetative.
We extracted tocopherols and other isoprenoids from mature leaves with cold acetone. Light petroleum (b.p. 4040°C) was added to the extract, and acetone and other watersoluble materials were washed from the lipid fraction with water. The lipids were fractionated by chromatography on columns of neutral alumina, followed by two-dimensional t.1.c. on silica gel (Whittle & Pennock, 1967) . Quantitative determination of separated tocopherols was then performed directly on the t.1.c. plates by using a Zeiss spectrophotometer. A preliminary comparison of endogenous tocopherols in induced and vegetative plants over a 5-day period revealed no differences for a-tocopherol. The contents of ptocopherol, however, in the two groups of plants were markedly different, being much higher in induced than in vegetative plants. On analysis in more detail, sampling at regular intervals throughout light and dark periods, these diflcrwces were confirmed,
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but also appeared to have a more complex basis than was originally evident (Fig. 1) .
Additionally, contents of plastochromanol, a closely related compound (Whittle et al., 1965) , showed an interesting pattern (Fig. 2) . Under vegetative conditions the contents of both y-tocopherol and plastochromanol exhibited clear daily rhythmic changes in concentration. Both compounds accumulated during the dark period and their contents fell rapidly again to a basal value at the beginning of each light period. Under inducing conditions, the vegetative daily rhythm of y-tocopherol was totally upset. During the longer dark period of the first day, y-tocopherol continued to accumulate, but the content did not fall to the basal concentration at the start of the following light period. Through the next two inducing cycles, contents remained high, well above vegetative ones, and the regular fluctuations did not occur. In contrast with this situation, the daily fluctuations in plastochromanol contents were not destroyed on transfer to inducing conditions. Instead, the vegetative pattern of accumulation in the dark, followed by rapid fall in the light, was maintained throughout the three cycles followed.
It is clear that, although structurally similar, a-and y-tocopherol and plastochromanol behave very differently with respect to photoperiod. a-Tocopherol contents are not significantly affected. The patterns of y-tocopherol and plastochromanol contents are, however, closely synchronized with photoperiod under vegetative conditions. Further, the synchronization of the y-tocopherol pattern is broken in leaves which are placed in inducing photoperiods, as if some 'switching mechanism' is operative, suggestive of a role in the mechanism of flower induction in Xanthium.
